Section S2. Electrical transport and magnetization measurements Section S3. Heat capacity measurements Section S4. Muon spin rotation measurements Section S5. Gap structure Fig. S1 . X-ray diffraction of 4Hb-TaS 2 single crystals. Fig. S2 . XPS spectrum of 4Hb-TaS 2 . Fig. S3 . Transport measurements. Fig. S4 . Heat capacity measurements. Fig. S5 . Muon spin relaxation results. Fig. S6 . Tight-binding band structure. Supplementary Materials Section S1. Crystal growth and characterization We have grown single crystals of 4Hb-TaS 2-x Se x with x=0.01, using a standard chemical vapor transport method (19 ) . Previous work has demonstrated that superconductivity exist in 4Hb-TaS 2-xSe x over a wide range of Se concentration (0 ≤ ≤ 1.5) ( found that the small amount of Se stabilizes the 4Hb structure. In Fig. S1A we report on the single-crystal Cu K  XRD spectrum. Only peaks belonging to the (00l) family of 4Hb-TaS 2 are present, confirming that the sample is a single-crystal and not a phase-separated mixture of 1T and 2H phases. Fig. S1B displays the parallel-beam XRD spectrum used to discern between 4Hb and other possible polytypes. The extracted lattice constants are a=3.3381(4) Å and c=23.728(4) Å.
40 ). Following this work, we have
Fig. S1. X-ray diffraction of 4Hb-TaS 2 single crystals. (A)
Single crystal XRD spectrum of 4Hb-TaS 2 . All the peaks can be related to the (00l) planes of 4H-TaS 2 . No further peaks were found, eliminating the option of phase separated 1T and 2H areas. The structure was also verified using a parallel-beam XRD (B), which eliminates other polytypes.
In Fig. S2 we present X-ray photoelectron spectroscopy (XPS) of 4Hb-TaS 2 obtained at T=25 K using 100 eV photon energy. The three different curves were taken from three different areas of the sample. Each of the curves display three distinct peaks, two of the peaks are associated with the 1T layers and a single peak is associated with the 2H layers.
In 1T-TaS 2 above the nearly-commensurate CDW temperature (~350 K), the XPS spectrum displays a broad peak associated with the Ta 4f core levels. As the material is cooled down below 350 K (but still above 180K, the CCDW phase), with the formation of the stars-of-David, the broad peak splits into three distinct peaks with intensity ratio of 6:6:1, owing to the different environments of the Ta atom within the star-of-David cluster (4 -4 ). The three environments are marked as 'a', 'b' and 'c' in the inset of Fig. S2 . Further cooling sharpens the XPS spectrum, but does not present new features. In most measurements the peak associated with Ta atom 'a' cannot be distinguished from the background, thus the XPS will show only two peaks. Contrary, in 2H-TaS 2 the XPS spectrum displays only single peak at all temperatures (4 ). 4
The appearance of three peaks with qualitatively the same intensity ratio in different areas is an evidence for the uniformity of the sample, ruling out the possibility of phase separation.
Fig. S2
. XPS spectrum of 4Hb-TaS 2 . The measurement was obtained at T=25 K and photon energy of 100 eV. The three peaks appear in each of the curves obtained at different areas of the sample, suggesting the crystal is uniform.
Section S2. Electrical transport and magnetization measurements
In Fig. S3 , we report on the transport measurements of 4Hb-TaS 2 . The inplane resistance (R) as a function of temperature is displayed in Fig. S A. R decreases monotonically with temperature (see inset), until the crystal turns superconducting below ≃ 2.7 K. The normalized R as a function of an inplane ( ∥ ) and out-of-plane ( ⊥ ) magnetic field at different temperatures is shown in Fig. S3B and C, respectively. The magneto-resistance exhibits strong anisotropy, with 2 ∥ 2 ⊥ ⁄ > 17 (H c2 was defined as the field where ≃ 1 2 ). In Fig. S D we display the normalized R as a function of H measured at constant T=30 mK and different relative angles () between the applied field and the ab crystal plane (=0 is inplane). As  increases, a lower field is required in order to destroy superconductivity (SC). H c2 was found to be very sensitive to , with a change 3 3 of just a few degrees results in a significant reduction of H c2 (see Fig. 2 in the main text). Normalized resistance as a function of magnetic field for different temperatures, with H aligned in-plane ( ∥ ). As expected, H c2 (defined as the field where ≃ 1 2 , i.e. the intersect between the black dashed line and each curve) decreases as T increases. The same behavior is observed in (C) when H is in the out-of-plane direction ( ⊥ ), but the value of H c2 is considerably smaller. (D) Normalized R as a function of magnetic field measured at T=0.3 K, at various angles with respect to the external field. The value of H c2 has been extracted from each curve.
Section S3. Heat capacity measurements
We measure the heat capacity of our sample as a function of temperature down to T=0.4 K (Fig. S4) . For T>T c the data are fit to a Sommerfeld-type electronic term, C e (T)= n T, and a cubic Debye term. By subtracting the Debye contribution from the total heat capacity, we are left with the electronic contribution, C e . In Fig. 2A we plot C e /T versus temperature. Assuming a finite gap for all momenta, we expect C e /T to extrapolate to zero at zero temperature. Nonetheless, we observe a finite extrapolation to zero temperature,  0 .
We attribute  0 to a residual metallic phase in our crystal. We conclude that the superconducting volume fraction is  n /( 0 + n )=85.5%.
After subtracting the obtained residual term,  0 , and the Debye term, we are left with the heat capacity signal of solely the condensed electrons, C es (T) see Fig. 2B . The observed behavior of an exponentially decaying electronic contribution C es (T)~exp(- 0 /k B T) is consistent with our assumption of a fully gapped Fermi surface for the condensed electrons. By fitting the above to the curve we obtain the zero-temperature minimal gap for excitation of quasiparticles, Δ 0 = 0.36meV. We note that the average gap is slightly higher than this as we show below.
Alternatively, we can use the jump in the specific heat at T c , which is related to the derivative of the thermodynamic critical field,
Using BCS theory to relate C to the gap amplitude, with = Δ as an adjustable parameter (4 , 4 ). We find =2, yielding an average gap of Δ 0 ≃ 0.45 meV. From these two methods we can estimate the gap to be Δ = 0.4 ± 0.05 .
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Finally, we also note that the sample heat capacity was measured at high magnetic fields (above H c2 ) of up to 10 T in the perpendicular field orientation.. The data were found to be independent of the magnitude of the magnetic field within error bar for 0.5 K<T<3 K (see inset Fig. S4) , implying that the number of two-level impurity contribution is unmeasurably small. Such impurities would result in a Schottky type contribution which has a strong field dependence. This rules out the possibility that the origin of the magnetic signal obtained at ZF SR is external impurities. Furthermore, the absence of magnetic field dependence shown in the inset of Fig. S4 gives further indication that the properties of the 1T layers embedded between 1H ones are very different from a 1T TaS 2 crystal, where the specific heat has a very strong field dependence as shown in Ref. 4.
Fig. S4. Heat capacity measurements. Total heat capacity as a function of temperature.
Solid line is a fit to Debye contribution. The insert shows absence of field dependence at low temperatures within error. 2, 4 and 6 Tesla data were measured in perpendicular field orientation and 10T at parallel field orientation.
Section S4. Muon spin rotation measurements
In Fig. S5 we report on transverse-field (TF) SR measurements as a function of temperature. The asymmetry spectra (see inset of Fig. S5) gives information on the internal field distribution. The SR spectra was fitted with an oscillating cosine and a Gaussian component: ( ) = (− 2 2 /2) cos( + ) where A and B are the asymmetry and mean field of the signal, respectively.  is the Gaussian relaxation rate, given by = ( 2 + 2 ).  sc (T) is the vortex lattice contribution to the relaxation, while  nm is the nuclear magnetic dipolar term, assumed to be temperature independent.
At T>T c , the magnetic field is homogeneous through the sample, and the muonpolarization is maintained for long times, as seen in the inset of Fig. S5 . When the sample is field cooled below T c , vortices penetrate the SC, broadening the field distribution, which causes an increase in  sc . In a SC with a large upper critical field and a hexagonal Abrikosov vortex lattice, the Gaussian muon-spin depolarization rate,  sc , is related to the penetration depth  by When H||c, and neglecting the difference between  a and  b , we find  ab =487 nm. For H||ab, we find  eff =611 nm. By applying the phenomenological anisotropic Ginzburg-Landau theory, one can show that ⁄ = 2 ∥ 2 ⊥ ⁄ (4 ). Using the anisotropy ratio obtained from the transport measurements, we get ≃ 16 .
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The temperature dependence of was fitted (Fig. S5) using a s-wave BCS term (4 ) 7
is the Fermi distribution function and Δ( ) = Δ(0) ( / ) with ( / ) given by the conventional BCS temperature dependence of the gap.
The fit captures the behavior of ( ), in agreement with a fully gapped SC. The zerotemperature SC gap Δ(0) was found to be 0.4 meV for ⊥ , and 0.384 meV for ∥ . Both results are in agreement with the gap extracted from the specific heat measurements. Fig. S5 . Muon spin relaxation results. 145G TF measurements performed by field cooling the sample down to 300 mK. The magnetic field was aligned in-plane (purple) and out-of-plane (green) direction. The black lines are fits to a BCS s-wave model. The inset displays the asymmetry above and below T c . Below T c , the asymmetry envelope has a substantial Gaussian decay. Section S5. Gap structure Tight-binding model 4Hb-TaS 2 is a stacked material. The unit cell consists of half layers of 2H-TaS 2 with layers of 1T-TaS 2 intercalated between them. The overall symmetry of the system has inversion symmetry, where the inversion center lies in the 1T layer between the two half layers of 2H. This crystal structure is trigonal (#194) labeled P6 3 mmc.
Given that the ARPES data and in-plane H c2 measurements strongly suggest that the layers are decoupled we will treat them, in a first approximation, as decoupled. The conduction electrons are d-orbitals on the Ta ions. The relevant orbitals close to the Fermi energy are 3 2 − 2, and 2 − 2 . The combined band-structure, however, gives rise to a single band near the Fermi energy, which corresponds to a hybridized state of these three orbitals.
To model the band structure, we use a tight-binding approximation derived for the similar compound NbSe 2 in Ref.
(2 ). The model describes the two-dimensional states on each half of the 2H system and consists of two elements ).
The vectors 1 = (0,1), 2 = 2 (1, √3), 3 = 2 (−1, √3), 4 = − 1 , 5 = − 2 , 6 = − 3 and = + +1 . The matrices , and are detailed in Ref.
(2 ). 7
The resulting band structure contains three dispersing bands, with a large splitting into one band with band width ~1 eV dispersing close to the Fermi energy and two higher bands at around 2.6 eV with a similar width. Thus, we can safely focus on the lower band which is further split by the spin-orbit term in the Hamiltonian (Eq. 4) . The splitting is allowed only due to the breaking of inversion in the half 2H layer. The overall low-energy Hamiltonian is given by
The label  corresponds to the spin-orbit bands. However, it should be noted that because the Hamiltonian in Eq. 4 contains only identity and  z terms, the z direction remains the good quantization axis throughout and = ± can be associated with a well defined =↑ for any given k. The two dispersion curves for = ± are plotted in Fig. S6.   Fig. S6 . Tight-binding band structure. Model bandstructure for a single layer of 1H-TaS 2 as given by Eq. 5 with a (spin-split) hole pocket each around the point and the K and K' points.
Symmetry allowed gap functions
The allowed order parameters for space group No. 194 were derived in Ref.
(3 ). The general form has the structure 1
where  and d are singlet and triplet pairing functions, respectively,  j are Pauli matrices in the spin basis and  is an irreducible representation of D 3h . Due to the Ising splitting in the band structure, the only relevant zero momentum pairing functions are those that pair time-reversed partners, i.e. those proportional to the identity and to  z . Moreover, up to nearest-neighbor pairing, there is only one representation that can break TRS, corresponding to the two-dimensional representation E
where + = ( − ) * = ∑ cos( • ) 3 =1
, + = ( − ) * = sin( • ) and = exp(2 /3). Here t is a non-universal mixing constant, which comes from the local breaking of inversion symmetry in the half layers.
In order to write a BdG Hamiltonian we must first convert the spin basis to the spin-orbit coupled basis. We write 
